Impaired contact hypersensitivity in diet-induced obese mice.
Epidemiological studies suggest that obesity is associated with the impairment of immunity. However, there is no experimental evidence that obesity prejudices immune responses. This study was designed to determine the effects of obesity on contact hypersensitivity (CHS) response using a diet-induced obese (DIO) mouse model. The effect of high fat diet (HFD) on CHS response to trinitrochlorobenzene (TNCB) was assessed by ear swelling, cytokine production, functional analysis of epidermal Langerhans cells, and adoptive transfer of immune cells. Immune response to ovalbumin was also analyzed in DIO mice. C57BL/6 mice but not BALB/c mice that fed with HFD for 4 weeks or more became obese and showed impaired CHS response, although both strain of mice showed enhanced irritant response to TNCB. CHS response was slightly impaired when C57BL/6 mice fed with HFD for 1 or 2 weeks. This suggests that diet-induced obesity or the HFD itself impairs the CHS response in the susceptible mice. The adoptive transfer of immune cells from DIO mice sensitized with TNCB to naïve mice failed to show vigorous CHS, which suggests dysfunction of an afferent phase of CHS in DIO mice. However, the number and allo-stimulating ability of epidermal Langerhans cells were comparable between DIO mice and lean mice. In addition, the immune response to ovalbumin (delayed type hypersensitivity, and antigen-dependent production of antibodies and cytokine) was preserved in DIO mice. These results suggest that the diet-induced obesity or the HFD only partially impairs immunity in the susceptible mice.